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HER2 IHC examples

HER2+

HER2-low

HER2-
63% HER2 Low

HER2-negative

Prevalence of HER2-low Breast Cancer
(IHC 1+/2+, FISH negative)

Schettini. ESMO Breast Cancer Virtual Meeting 2020. Abstr 23P. Slide courtesy of Aleix Prat.

34% HER2 Low



Evolution of HER2-low Between Primary and Metastatic 
Breast Cancer

§ 44% of pts with HER2-zero primary cancer 
were HER2-low (or HER2+) in metastatic bx

§ 54% of ER+ pts and 31% of TN pts 
became HER2-low

§ 22% of pts with HER2-low primary cancer 
were HER2-zero in metastatic bx

Tarantino et al. European Journal of Cancer  (2022) 163:35.

42% 
HER2-low

39% 
HER2-neg

19% HER2+



Does HER2-low breast cancer have 
clinical significance?

• Does HER2 low expression predict sensitivity to HER2-therapy?



B-47: Adjuvant Trastuzumab in Patients with 
HER2 low Breast Cancer

High Risk Primary Breast Cancer
IHC 1+ or 2+ for HER2

FISH Negative 
(and HER2 copy number<4) 

Anthracycline/taxane 
chemotherapy

Randomization

Anthracycline/taxane 
chemotherapy

+Trastuzumab x 1 yr

N=3260



B-47: Invasive Disease-Free Survival
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Trastuzumab deruxtecan: 
a 2nd generation HER2-targeted ADC

T-DXd1-4,a ADC Attributes T-DM13-5

Topoisomerase I 
inhibitor Payload MoA Anti-microtubule

~8:1 Drug-to-antibody ratio ~3.5:1

Yes Tumor-selective cleavable 
linker? No

Yes Evidence of bystander 
anti-tumor effect? No

Trastuzumab 
deruxtecan 

(T-DXd)1

Trastuzumab 
emtansine 
(T-DM1)5

Adapted from J Cortes et al, ESMO 2021



dose, and prior HER2-targeted therapy were performed
post hoc.

Statistical computation was performed with SAS version 9.3
(SAS Institute, Cary, NC). Best percent change in the sum
of the diameters of measurable tumors, demographic
characteristics, and safety data were summarized with
descriptive statistics. Clinical activity endpoints are defined
in the Data Supplement. Objective response rate (ORR)
and disease control rate were reported as point estimates
and 95% exact binomial CIs. Time-to-event statistics were
calculated with the Kaplan-Meier method and the asso-
ciated CIs using the Brookmeyer-Crowley method.

RESULTS

Patient Disposition and Baseline Characteristics

A total of 54 patients with advanced HER2-low breast
cancer were enrolled and treated with$ 1 dose of T-DXd at
5.4 (n = 21) or 6.4 mg/kg (n = 33). As of February 1, 2019,
11/21 (52.4%) patients in the 5.4-mg/kg group and 3/33
(9.1%) in the 6.4-mg/kg group were still receiving T-DXd.
The most common reason for discontinuation in both
groups was PD per RECIST (5.4 mg/kg: 9/21 [42.9%];
6.4 mg/kg: 16/33 [48.5%]; Data Supplement). Median
treatment duration for the overall population was 6.1

(range, 0.7-29.2) months and was not significantly different
between dose groups (data not shown).

Baseline demographic and clinical characteristics of pa-
tients with HER2-low breast cancer are presented in
Table 1. These patients were heavily pretreated; 83.3%had
previously received $ 5 prior cancer regimens. Ten pa-
tients had prior HER2-targeted therapy, including 1 patient
who received it as part of a clinical trial. Nine of these 10
patients were reported to have had past biopsies showing
HER2-positive disease, with the most recent biopsies in-
dicating HER2-low disease.

All patients had visceral disease at baseline. Common sites of
metastases included bone (63.0%), liver (53.7%), and lung
(25.9%). The majority of patients (87.0%) had HR-positive
disease (estrogen receptor–positive, 47/54 [87.0%]; pro-
gesterone receptor–positive, 33/54 [61.1%]). Based on local
assessment of target tumors, HER2 expression was IHC 1+
for 51.9% and IHC 2+ for 48.1% of patients. When target
tumors were assessed retrospectively by a central laboratory,
HER2 expression was IHC 0 for 5/54 (9.3%), IHC 1+ for 30/
54 (55.6%), and IHC 2+ for 14/54 (25.9%) of patients. For 5
patients, tissue samples were either not submitted or une-
valuable by the central laboratory. The concordance rate was
70.8% for IHC 1+ and 40.0% for IHC 2+.
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FIG 1. Best percent change in tumor size and percent change in tumor size, respectively, over time for individual patients in (A, D) the entire human
epidermal growth factor receptor 2 (HER2)-low population, (B, E) the HER2 immunihistochemistry (IHC) 2+ group, and (C, F) the HER2 IHC 1+ group. Data
cutoff was February 1, 2019. Dotted lines denote 30% decrease and 20% increase in tumor size cutoffs for partial response and progressive disease,
respectively. Tumor responses shown are per independent central review. The IHC status subgroups represent the IHC status as determined by local
assessment. (*) HR negative. HR, hormone receptor.

Journal of Clinical Oncology 3

Phase Ib Study of T-DXd in Advanced HER2-Low Breast Cancer

Downloaded from ascopubs.org by Harvard Countway Library of Medicine on February 17, 2020 from 206.253.207.235
Copyright © 2020 American Society of Clinical Oncology. All rights reserved.

ORR=37%

Modi S et al, JCO 2020

ORR=35.7% ORR=38.5%

Similar Benefit for HER2 2+ and 1+

mPFS= 11.1 mo

Effect of trastuzumab deruxtecan in heavily pretreated*
HER2-low metastatic breast cancer

*median of 7.5 prior regimens



PRESENTED BY:

DESTINY-
Breast04

Shanu Modi, MD

An open-label, multicenter study (NCT03734029) 

BICR, blinded independent central review; CDK, cyclin-dependent kinase; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IHC, immunohistochemistry; ISH, in situ hybridization; mBC, metastatic breast cancer; OS, overall 
survival; PFS, progression-free survival; Q3W, every three weeks; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
aIf patients had HR+ mBC, prior endocrine therapy was required. bPerformed on adequate archived or recent tumor biopsy per ASCO/CAP guidelines using the VENTANA HER2/neu (4B5) investigational use only [IUO] Assay system. cTPC was 
administered accordingly to the label. dOther secondary endpoints included ORR (BICR and investigator), DOR (BICR), PFS (investigator), and safety; efficacy in the HR− cohort was an exploratory endpoint. 

DESTINY-Breast04: First Randomized Phase 3 Study of T-DXd for HER2-low mBC

Stratification factors
• Centrally assessed HER2 statusb (IHC 1+ vs IHC 2+/ISH−)
• 1 vs 2 prior lines of chemotherapy 
• HR+ (with vs without prior treatment with CDK4/6 inhibitor) vs HR−

Primary endpoint
• PFS by BICR (HR+) 

Key secondary 
endpointsd

• PFS by BICR (all patients) 
• OS (HR+ and all patients)

R
2:1

Patientsa

• HER2-low (IHC 1+ vs IHC 
2+/ISH−), unresectable, 
and/or mBC treated with 1-2 
prior lines of chemotherapy in 
the metastatic setting

• HR+ disease considered 
endocrine refractory

T-DXd 
5.4 mg/kg Q3W

(n = 373)

TPC 
Capecitabine, eribulin, 

gemcitabine, 
paclitaxel, nab-

paclitaxelc

(n = 184)

HR+ ≈ 
480
HR− ≈ 60
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PFS by blinded independent central review. 
HR, hormone receptor; PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
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HR, hormone receptor; OS, overall survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.

OS in HR+ and All Patients

Hormone receptor-positive

No. at Risk

331T-DXd (n-331): 325 323319 314 309 303 293 285 280 268 260 250 228 199 190 168 144 116 95 81 70 51 40 26 14 9 8 6 6

163TPC (n=163): 151 145143 139 135 130 124 115 109 104 98 96 89 80 71 56 45 37 29 25 23 16 14 7 5 3 1 0

2 1 1 1 0
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HR, hormone receptor; OS, overall survival; PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
For efficacy in the hormone receptor negative cohort, hormone receptor status is based on data from the electronic data capture corrected for mis-stratification.

PFS and OS in HR− (Exploratory Endpoints)
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Shanu Modi, MD

Hormone receptor status is based on data from the electronic data capture corrected for mis-stratification.
ORR, objective response rate; T-DXd, trastuzumab deruxtecan; TPC, treatment with physician’s choice. 
aThe response of one patient was not confirmed. bClinical benefit rate is defined as the sum of complete response rate, partial response rate, and more than 6 months’ stable disease rate, based on blinded central independent review.

Confirmed ORR 

Complete Response

Partial Response

Hormone receptor-positive Hormone receptor-negative

T-DXd (n = 
333)

T-DXd (n = 
40)TPC (n = 166) TPC (n = 18)

Confirmed Objective Response Rate

52.6%a 50.0%

16.3% 16.7%49.2 47.5

2.5

0.6

15.7

5.6

11.1
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ILD, interstitial lung disease; T-DXd, trastuzumab deruxtecan; TPC, treatment with physician’s choice. 
aMedian time to onset of ILD/pneumonitis for patients with T-DXd was 129.0 days (range, 26-710). bLeft ventricular dysfunction was reported in a total of 17 (4.6%) patients in the T-DXd arm. One patient initially experienced ejection fraction decrease, then 
later developed cardiac failure. cBoth patients with cardiac failure were reported to have recovered. 

Adjudicated as drug-related ILD/pneumonitisa

n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any Grade

T-DXd (n = 371) 13 (3.5) 24 (6.5) 5 (1.3) 0 3 (0.8) 45 (12.1)

TPC (n = 172) 1 (0.6) 0 0 0 0 1 (0.6)



Current Approach for Metastatic HER2+ Breast Cancer

Approach to Therapy for Metastatic Hormone Receptor 
Positive Breast Cancer

Endocrine therapy  alone or with everolimus/alpelisib

Endocrine therapy + CDK46 inhibitor1st Line

Chemotherapy or 
? sacituzumab govitecanTrastuzumab deruxtecan

HER2 low HER2 zero

2nd Line

3rd Line

4th Line

5th Line+

Single agent chemotherapy (e.g capecitabine)

Chemotherapy or 
? sacituzumab govitecan Chemotherapy 



CNS Disease is Frequent in HER2+ MBC

• 30-50% incidence—risk continues over time

Olson et al, under review; Brufsky et al, CCR 2011; Lin et al, JCO 2008; Lin et al, CCR 2009; Boccardo et al, ASCO 2008; 
Sutherland et al, Br J Ca 2010; Metro et al, Ann Oncol 2011; Lin et al J Neurooncol 2011; Bachelot et al, ASCO 2011

Of N=64 patients alive ≥3 yrs from HER2+ MBC diagnosis, the number of patients who 
developed new brain metastases in each time interval



Management options for HER2+ CNS disease

• Radiation is typically first line modality for HER2+ brain mets
– SRS preferred 

• Only for limited number of lesions
– Whole brain RT effective but goal to delay as long as possible to 

minimize cognitive toxicity
• Surgery occasionally used

– Solitary lesions
– Large, highly symptomatic lesions
– When diagnosis unclear



Tucatinib – A Potent & Selective HER2 Inhibitor
• Selective small molecular tyrosine kinase inhibitor with nanomolar potency

• HER2 selectivity leads to decreased potential for EGFR-related toxicities 
compared to dual inhibitors

• Phase 1 single agent data had no treatment-related g3 diarrhea in heavily 
pretreated patients

• Penetrates CNS very well

Compound
Cellular Selectivity Data

HER2
IC50 (nM)

EGFR 
IC50 (nM)

Lapatinib 49 31

Neratinib 7 8

Tucatinib 8 >10,000

Moulder et al. AACR-NCI-EORTC 2011; Koch et al. AACR 2011 Slide adapted from S Tolaney ASCO 2018
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HER2CLIMB Trial Design 

https://clinicaltrials.gov/ct2/show/NCT02614794

Tucatinib + Trastuzumab + Capecitabine
(21-day cycle)

Tucatinib 300 mg PO BID 
+ 

Trastuzumab 6 mg/kg Q3W (loading dose 8 mg/kg C1D1) 
+

Capecitabine 1000 mg/m2 PO BID (Days 1-14)

Key Eligibility Criteria
• HER2+ metastatic breast cancer
• Prior treatment with trastuzumab, 

pertuzumab, and T-DM1
• ECOG performance status 0 or 1
• Brain MRI at baseline

• Previously treated stable brain 
metastases

• Untreated brain metastases not 
needing immediate local therapy

• Previously treated progressing brain 
metastases not needing immediate 
local therapy

• No evidence of brain metastases

Placebo + Trastuzumab + Capecitabine
(21-day cycle)

Placebo
+ 

Trastuzumab 6 mg/kg Q3W (loading dose 8 mg/kg C1D1) 
+

Capecitabine 1000 mg/m2 PO BID (Days 1-14)

N=410

N=202

*Stratification factors: presence of brain metastases 
(yes/no), ECOG status (0 or 1), and region (US or 
Canada or rest of world)

R*
(2:1)

mailto:rmurthy1@mdanderson.org
https://clinicaltrials.gov/ct2/show/NCT02614794?term=her2climb&draw=2&rank=1
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Overall Survival in the Total Study Population

Events
N=612

HR 
(95% CI) P Value

TUC+Tras+Cape 130/410 0.66 
(0.50, 0.88)

0.00480
Pbo+Tras+Cape 85/202

Prespecified efficacy boundary for OS (P=0.0074) 
was met at the first interim analysis.
Data cut off: Sep 4, 2019

Risk of death was reduced by 34% in the 
total population

Two-year OS (95% CI): 

TUC+Tras+Cape
45% 

(37, 53) 

Pbo+Tras+Cape
27% 

(16, 39)

Median OS (95% CI): 

21.9 months
(18.3, 31.0) 

17.4 months 
(13.6, 19.9)

76%

Median45%
62%

27%

mailto:rmurthy1@mdanderson.org
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OS Benefit in Patients with Active Brain Metastases

Presented By Nancy Lin at TBD

mailto:rmurthy1@mdanderson.org
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Intracranial Response Rate (ORR-IC) in Patients with Active Brain Metastases and Measurable Intracranial Lesions at Baseline

Presented By Nancy Lin at TBD

mailto:rmurthy1@mdanderson.org
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Unanswered questions in HER2+ MBC

• Does trastuzumab deruxtecan have activity in HER2+ 
brain metastases?
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DESTINY-Breast03

Intracranial Response per BICR using RECIST 1.1

T-DXd
(n = 36)

T-DM1
(n = 36)

Best Overall Response, n (%)a

CR 10 (27.8) 1 (2.8)

PR 13 (36.1) 11 (30.6)

Non-CR/Non-PD 6 (16.7) 7 (19.4)

SD 4 (11.1) 7 (19.4)

PD 1 (2.8) 8 (22.2)

Not Evaluable 0 1 (2.8)

Missing 2 (5.6) 1 (2.8)

Subjects with Objective 
Response of CR or PR, n 23 12

CR, complete response; DCR, disease control rate; mDOR, median duration of response; PD, progressive disease; PR, 
partial response; SD, stable disease; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
Table includes target and non-target lesions. Only patients with target lesion assessments are eligible for inclusion in 
waterfall.
Red line at 20% indicates progressive disease; black line at -30% indicates partial response.
aDenominator for percentages is the number of subjects in the full analysis set with brain metastases tumor assessment
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Trastuzumab Deruxtecan in patients with  
progressive brain metastases

• Tuxedo study
– Newly diagnosed HER2+ BM or progression after prior local therapy
– Interim results: Intracranial response (RANO BM) in 5 of 6 pts (83.3%) 

• DEBBRAH study
– HER2+ or HER2 low with progression after local therapy
– Interim results: Intracranial response (RANO BM) in 4 of 9 pts (44.4%)

• Case series
– Newly diagnosed HER2+ BM or progression after prior local therapy
– CNS objective response in 7 of 10 pts (70%) Bartsch et al, ESMO 2021, 

Vaz Batista et al, SABCS 2021
Kabraji et al, SABCS 2021



What if the patient did not have brain mets?



Current Approach for Metastatic HER2+ Breast Cancer

Approach to Therapy for Metastatic HER2+ disease 

Trastuzumab+ chemotherapy

Taxane + trastuzumab + pertuzumab1st Line

Tucatinib
Trastuzumab/capecitabineTrastuzumab deruxtecan

No or stable CNS disease Progressive CNS disease

Tucatinib
Tras/cape Trastuzumab deruxtecan

2nd Line

3rd Line

4th Line

5th Line+

Margetuximab+ chemotherapy (if low affinity FcR genotype)

or

T-DM1

Tucatinib
Tras/capeT-DM1 T-DM1

Adapted from Modi et al, ESMO 2021

or



Summary

• HER2low breast cancer is common and represents ~50-55% of all breast cancer

• DB-04 study shows T-DXd offers significantly improved efficacy compared to 
chemotherapy in patients with 2nd-3rd line HER2low MBC

• FDA approved for HER2 low MBC after 1 prior chemotherapy

• ILD is potential risk that requires monitoring

• Benefit likely not related to HER2 inhibition, but rather due to the delivery of the 
cytotoxic payload

• HER2-low status can be acquired in MBC, so critical to bx pts in metastatic setting to 
assess HER2 expression



Summary

• CNS disease is common in patients with HER2+ MBC
• Systemic therapy with tucatinib/capecitabine/trastuzumab has clearly demonstrated  

efficacy in pts with progressive brain mets

• Systemic therapy may be considered with goal to delay use of whole brain RT

• In small studies, trastuzumab deruxtecan appears to have efficacy in progressive 
brain mets and more research is needed to confirm its role in this population



Trastuzumab

Pertuzumab

Tucatinib – HER2
Lapatinib – HER2, HER3
Neratinib – HER2, HER3, HER4

Panoply of HER2-Targeted Agents

T-DM1,
Trastuzumab deruxtecan

Tesch ME, Gelmon KA. Drugs 2020;80(17):1811-30.

Targeting HER2 in Breast Cancer



First- and Second-Line Treatments for HER2-Positive Metastatic 
Breast Cancer (mBC)

Gion M et al. Am Soc Clin Oncol Educ Book 2022;(42):1-11. 

Trastuzumab/
pertuzumab (±oral
cyclophosphamide)

until progression

Docetaxel [or paclitaxel] 
+ trastuzumab/ 



Third-Line Treatment and Beyond for HER2-Positive mBC

Gion M et al. Am Soc Clin Oncol Educ Book 2022;(42):1-11. 



Ann Oncol 2022 March;33(3):321-9.



HER2CLIMB: Final Overall Survival (OS) Analysis

Curigliano G et al. Ann Oncol 2022 March;33(3):321-9. 



HER2CLIMB: Forest Plot of Overall Survival

Curigliano G et al. Ann Oncol 2022 March;33(3):321-9.



HER2CLIMB: Adverse Events

Curigliano G et al. Ann Oncol 2022 March;33(3):321-9.



Trastuzumab Deruxtecan Significantly Delayed Disease Progression 
in Comparison to Physician’s Choice of Treatment for HER2-Positive 
Metastatic Breast Cancer in the DESTINY-Breast02 Phase III Trial
Press Release – August 15, 2022

“Positive high-level results from the DESTINY-Breast02 Phase III trial of trastuzumab deruxtecan versus 
physician’s choice of treatment showed the trial met the primary endpoint, demonstrating a 
statistically significant and clinically meaningful improvement in progression-free survival in patients 
with HER2-positive unresectable and/or metastatic breast cancer previously treated with trastuzumab 
emtansine. The trial also met the key secondary endpoint of improved overall survival.

The trial evaluated a similar later-line patient population as the single-arm DESTINY-Breast01 Phase II 
trial, which was the basis for initial approvals in advanced HER2-positive metastatic breast cancer. The 
safety profile of trastuzumab deruxtecan in DESTINY-Breast02 was consistent with previous Phase III 
clinical trials with no new safety concerns identified. Interstitial lung disease (ILD) rates and severity 
were consistent with those observed in other metastatic breast cancer trials of trastuzumab 
deruxtecan, with a low rate of Grade 5 ILD events observed as determined by an independent 
adjudication committee.”

https://www.astrazeneca.com/media-centre/press-releases/2022/enhertu-improved-pfs-in-mbc-in-destiny-breast02.html



Fam-Trastuzumab Deruxtecan-nxki Approved in the United States
for HER2-Positive Metastatic Breast Cancer Treated with a Prior 
Anti-HER2 Regimen
Press Release – May 5, 2022
“Fam-trastuzumab deruxtecan-nxki has been approved in the US for the treatment of adult patients with 
unresectable or metastatic HER2-positive breast cancer who have received a prior anti-HER2-based 
regimen either in the metastatic setting, or in the neoadjuvant or adjuvant setting and have developed 
disease recurrence during or within six months of completing therapy.

The approval by the Food and Drug Administration (FDA) was based on positive results from the DESTINY-
Breast03 Phase III trial that showed fam-trastuzumab deruxtecan-nxki reduced the risk of disease 
progression or death by 72% versus trastuzumab emtansine (T-DM1) (hazard ratio [HR] 0.28; 95% 
confidence interval [CI]: 0.22-0.37; p<0.0001) in patients with HER2-positive unresectable and/or 
metastatic breast cancer previously treated with trastuzumab and a taxane.

The approval was granted under the FDA’s Real-Time Oncology Review (RTOR) program and converts the 
accelerated approval of fam-trastuzumab deruxtecan-nxki in later line HER2-positive metastatic breast 
cancer to standard approval, broadening fam-trastuzumab deruxtecan-nxki’s breast cancer indication in 
the US to earlier lines of use in patients with HER2-positive metastatic breast cancer.”

https://finance.yahoo.com/news/enhertu-fam-trastuzumab-deruxtecan-nxki-110000498.html



N Engl J Med 2022 March 24;386(12):1143-54.



DESTINY-Breast03: Progression-Free Survival

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 



DESTINY-Breast03: First Interim Analysis of Overall Survival

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 



DESTINY-Breast03: Safety Update Overview 

Hamilton E et al. ASCO 2022;Abstract 1000.

TEAE = treatment-emergent adverse event



Trastuzumab-Deruxtecan (T-DXd) in HER2-Positive 
Breast Cancer Patients (pts) with Active Brain 
Metastases: Primary Outcome Analysis from the 
TUXEDO-1 Trial

Bartsch R et al. 
ESMO Breast 2022;Abstract 165MO.



Bartsch R et al. ESMO Breast 2022;Abstract 165MO.

TUXEDO-1: Primary Endpoint



Bartsch R et al. ESMO Breast 2022;Abstract 165MO.

TUXEDO-1: Secondary Endpoints



Trastuzumab Deruxtecan Granted FDA Approval for HER2-Low 
Breast Cancer
Press Release – August 5, 2022

“Today, the US Food and Drug Administration approved fam-trastuzumab-deruxtecan-
nxki, an IV infusion for the treatment of patients with unresectable (unable to be 
removed) or metastatic (spread to other parts of the body) HER2-low breast cancer. 
This is the first approved therapy targeted to patients with the HER2-low breast cancer 
subtype, which is a newly defined subset of HER2-negative breast cancer.

Patients with HER2-low breast cancer are eligible for fam-trastuzumab-deruxtecan-nxki
if they have received a prior chemotherapy in the metastatic setting, or their cancer 
returned during, or within 6 months of completing, adjuvant chemotherapy.

This approval is based on DESTINY-Breast04, a randomized, multicenter, open label 
clinical trial that enrolled 557 adult patients with unresectable or metastatic HER2-low 
breast cancer.”

https://www.fda.gov/news-events/press-announcements/fda-approves-first-targeted-therapy-her2-low-breast-cancer



N Engl J Med 2022;387(1):9-20.

N Engl J Med 2022;387(1):75-6.

Abstract LBA3



DESTINY-Breast04: PFS for HR-Positive (Primary Endpoint) and 
All Patients

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022 July 7;387(1):9-20. 

mPFS = median progression-free survival; TPC = treatment of physician's choice



DESTINY-Breast04: OS for HR-Positive and All Patients

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022 July 7;387(1):9-20. 

mOS = median overall survival



DESTINY-Breast04: Confirmed Objective Response Rate

Modi S et al. ASCO 2022;Abstract LBA3. Modi S et al. N Engl J Med 2022 July 7;387(1):9-20. 



DESTINY-Breast06 Phase III Trial Design

Primary endpoint: PFS in HR-positive, HER2-low population

Estimated enrollment: N = 850

• Metastatic breast cancer

• HER2-low or negative by local test IHC 
2+/ISH- or IHC 1/ISH- or IHC 0/ISH-

• HER2-low or HER2 IHC >0 <1 by central lab

• HR-positive

• No prior chemotherapy for advanced or 
metastatic disease

• PD within 6 months of starting first-line 
therapy with ET/CDK4/6 OR PD on at least 2 
prior line of ET +/- targeted therapy

Trastuzumab deruxtecan

Physician’s choice:
Capecitabine or paclitaxel or 

nab paclitaxel

www.clinicaltrials.gov. NCT04494425. Accessed August 2022.

R



MODULE 1: HER2-Positive and HER2-Low Disease

MODULE 2: ER-Positive, HER2-Negative Disease

MODULE 3: Triple-Negative Disease

Breast Cancer Agenda



(Neo) Adjuvant treatment of HR+ and 
BRCA mutant Breast Cancer 

Matthew Goetz, M.D.
Erivan K. Haub Family Professor of Cancer Research 

Honoring Richard F. Emslander, M.D. 
Professor of Oncology and Pharmacology

Department of Oncology
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• Treating patients based on an “adaptive” biomarker (Ki-67) 
• Key efficacy and safety outcomes observed in the Phase III 

monarchE 
• FDA approval of adjuvant abemaciclib with endocrine therapy and 

identification of appropriate patients for this strategy 

Outline



Trial  N= CDK4/6i Endocrine 
Therapy

Design & 
Population

PFS - Median
(Months)

OS – Median
(Months)

Comment

PALOMA 1 165
Palbo-

ciclib (P)
Letrozole (L)

Phase II
Postmen

10.2 (L) vs 20.2 (L+P)
HR=0.49,  P=0.0004

33.3 (L) vs 37.5 (P+L) HR=0.813, P 
= 0.42

OS - NS

PALOMA 2 666
Palbo-

ciclib (P)
Letrozole (L)

Phase III
Postmen

14.5 (L) vs 24.8 (L+P)
HR=0.58, P<0.001

51.2 (L) vs 53.9 (P+L)
(HR, 0.956, P=0.3378)

OS - NS

MONARCH 3 493
Abema-
ciclib (A)

NSAI
Phase III
Postmen

14.8 (A) vs 28.2 (ET+ A)
HR=0.54, P=0.000002

2nd Interim Analysis:
54.3 (ET) vs 67.1 (A+ ET)
(HR, 0.784, P=0.0301)*

Final OS data 
pending

MONALEESA 2 668
Ribo-ciclib 

(R) 
Letrozole 

(L)
Phase III
Postmen

16.0 (L) vs 25.3 (L+R) HR: 
0.568

51.4 (L) Vs 63.9 (R+L) (HR=0.76)
OS 

advantage 

MONALEESA 7 672
Ribo-ciclib 

(R)
ET (Tam or 
AI) + OFS

Phase III  
Pre & Perimen

13.0 (ET+plac) vs 23.8 (R+ET) 
(HR: 0.55;  p<0.0001)

OS at 42 M: 46.0% (RT+Plac) vs 
70.2% (ET+R)

(HR: 0.71; P=0.00973)

OS 
advantage

* At 2nd interim OS analysis, stopping boundary not crossed.  

CDK 4/6i:  PFS and OS Results from                                   
First Line Metastatic Trials

Finn. Lancet Oncol 2014
Finn et al. NEJM. 2016;375:1925. .

Goetz. JCO. 2017;35:3638.
Hortobagyi. NEJM. 2016;375:1738

Tripathy. Lancet Oncol. 2018;19:904.



Adjuvant CDK 4/6 Inhibitor Trials

Trial N CDK Inhibitor

Duration of 
CDK 

Inhibitor Eligibility IDFS Hazard Ratio

Penelope 1250 palbociclib 1 yr.
residual disease after 16 wks of 

neoadjuvant CT;
CPS-EG score � 3 or 2 with 

ypN+

HR 0·93; 95% CI, 0.74 
to 1.17;
p = 0.53

Pallas 5650 palbociclib 2 yrs.. Stage II-III
HR 0.96; 95% CI, 0.81 

to 1.14;
P= 0.65 

Monarche 5637 abemaciclib 2 yrs.

>4 ALN or 
1-3 ALN and at least 1 below:

• T >5 cm
• G3
• Ki-67>20%

HR 0.696; 95% CI 
0.588-0.823
P<0.0001

Natalee
Est: 
4000 ribociclib 3 yrs.

Stage II (either N0 with grade 
2-3 and/or Ki67 ≥ 20% or N1) 

or III
NR

Loibl et al.  J Clin Oncol 2021
Gnant et al.  J Clin Oncol 2022
Hrbeck et al.  Ann Oncol 



a Recruitment from July 2017 to August 2019; b Treatment period = first 2 years on study treatment after randomization

MonarchE Study Design

Johnston et al. J Clin Oncol 2020



Note: where values do not add up to 100%, remaining data are missing, unavailable or could 
not be assessed

Number of positive 
lymph nodes

0 7 (0.2) 7 (0.2)
1-3 1119 (39.9) 1143 (40.4)
≥4 or more 1680 (59.8) 1679 (59.3)

Histological grade
Grade 1 209 (7.4) 215 (7.6)
Grade 2 1373 (48.9) 1395 (49.3)
Grade 3 1090 (38.8) 1066 (37.7)

Primary tumor size 
by pathology 
following definitive 
surgery

<2 cm 780 (27.8) 765 (27.0)
2-5 cm 1369 (48.8) 1419 (50.2)

≥5 cm 610 (21.7) 612 (21.6)

Central Ki-67
<20% 953 (33.9) 973 (34.4)
≥20% 1262 (44.9) 1233 (43.6)
Unavailable 593 (21.1) 623 (22.0)

Progesterone 
receptor status

Positive 2421 (86.2) 2453 (86.7)
Negative 298 (10.6) 294 (10.4)

Additional high risk 
eligibility criteria for 

patients with 1-3 nodes
Tumor size ≥5 cm (pathology) a 249 (8.9) 236 (8.3)

Tumor size ≥5 cm (imaging) a, b 152 (5.4) 158 (5.6)

Histologic grade 3 a 629 (22.4) 618 (21.8)

Central Ki-67 ≥20% only c 216 (7.7) 237 (8.4)

Abemaciclib + ET
N = 2808, n (%) 

ET Alone
N = 2829, n (%) 

Abemaciclib + ET
N = 2808, n (%) 

ET Alone
N = 2829, n (%) 

a Patients could be counted in more than one of the sub-categories under 1-3 
positive lymph nodes; b Patients who received neoadjuvant chemotherapy 
may have been eligible based on imaging tumor size prior to receiving 
systemic therapy; c Patients not double counted; patients did not have tumor 
size ≥5 cm (either by pathology or imaging) or histologic grade 3

Johnston et al. J Clin Oncol 2020

MonarchE Patient Characteristics



These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

• *Statistically significant improvement in IDFS in ITT population declared at this timepoint.
• a.Johnston SRD, et al. J Clin Oncol. 2020;38:3987-3998; b. . Rastogi P et al SABCS 2020; c. Harbeck et al.  Ann Onco  2021 

Dec;32(12):1571-1581

Analysis Timepoints Interim 
Analysis[a],*

Primary 
Outcome[b]

Additional Follow-Up 
1 (AFU1)[c]

Date 16 March 2020 08 July 2020 01 April 2021
Median follow-up (months) 15.5 19.1 27.1
IDFS Events 323 395 565
Off study treatment 26.4% 41.0% 89.6%

Completed 2-year treatment 
period 12.5% 25.5% 72.2%

69

Description of Analysis Timepoints



Harbeck et al.  Ann Onco  2021 Dec;32(12):1571-1581.

30.4% reduction in the risk of developing an IDFS event.
The absolute difference in IDFS rates between arms was 5.4% at 3 years.

IDFS Benefit Maintained With Additional 
Follow-Up in the ITT Population



1. Harbeck N, et al. Ann Oncol. 2021;S0923-7534(21):04494-X. 2. O’Shaughnessy J, et al. ESMO Virtual Plenary 2021. Abstract 
VP8-2021. 3. Tolaney S, et al. St. Gallen 2021. Abstract PO13. 

AEs ≥20% in Both Treatment Arms2

Among the 2304 patients who experienced 
diarrhea3

§ Median time to onset (any grade) was 8 days
§ 20.5% had ≥1 dose reduction
§ 22.9% had dose holds
§ 5.0% of patients had their treatment discontinued

Other events of 
interest,2 any 
grade

Abemaciclib 
+ ET

(n=2791)

ET alone 
(n=2800)

VTE, % 2.5 0.6
PE, % 1.0 0.1

ILD, % 3.2 1.3

MonarchE Safety Summary

Safety data at additional follow-up are consistent with the known safety profile of abemaciclib1

Median duration of treatment: 24 months
The safety population includes patients who received at least 1 dose of study treatment



Harbeck et al.  Ann Onco  2021 Dec;32(12):1571-1581

Abemaciclib + 
ET ET Alone HR (95% CI)

Cohort 1 Ki-67 High, N = 2003
Patients, N 1017 986 0.626

(0.488, 0.803)Events, n 104 158
3-Year 
Rates 86.1% 79.0%

Cohort 1 Ki-67 Low, N = 1914
Patients, N 946 968 0.704

(0.506, 0.979)Events, n 62 86
3-Year 
Rates 91.7% 87.2%

Ki-67 index was prognostic of worse outcome. 
However, abemaciclib benefit was consistent regardless of Ki-67 index.

Ki-67 is not 
predictive of 
abemaciclib 

benefit

Ki-67 is 
prognostic

Ki-67 as a Prognostic Marker in Cohort 1



© 2021 Eli Lilly and Company

MonarchE: Patients who received neoadjuvant 
chemotherapy (NAC) 

Two-year IDFS rates 
were 87.2% in the 
abemaciclib + ET arm 
and 80.6% in the ET arm 
– 6.6% difference

Two-year DRFS rates 
were 89.5% in the 
abemaciclib + ET arm 
and 82.8% in ET arm –
6.7% difference

Martin et al. JAMA Oncol 2022



ASCO Guidelines2

Abemaciclib for two years plus ET for ≥5 years 
may be offered to the broader ITT population of 

patients 
with resected, HR+ HER2-, node-positive, EBC 

at high risk of recurrence

High risk of recurrence is defined as having:

• >4 positive ALNs, or 
• 1-3 ALNs, and one or more of the following

• histologic grade 3 disease
• tumor size >5 cm, or 
• Ki-67 index >20%

• 1. Verzenio. Package insert. Eli Lilly and Company; 2021. 2. American Society of Clinical Oncology. Accessed November 22, 2021.
https://www.asco.org/practice-patients/guidelines/breast-cancer#/11081 

FDA-Approved Indication1

Abemaciclib plus ET (tamoxifen or an AI) for the adjuvant treatment 
of adult patients with HR+ HER2-, node-positive EBC at a high risk of 

recurrence and a Ki-67 score of ≥20%

In monarchE, patients had to have tumor involvement in 
at least 1 ALN and either:
• ≥4 ALN, or
• 1-3 ALN and at least one of the following:

• tumor grade 3
• tumor size ≥ 50 mm

• Patients with available untreated breast tumor samples were 
tested retrospectively at central sites using the 
Ki-67 IHC MIB-1 pharmDx (Dako Omnis) assay to establish if the 
Ki-67 score was ≥20%, specified 
in the protocol as “Ki-67 high”

Guidelines for Abemaciclib Use in Patients With EBC



Hurvitz et al.  Clin Can Res 2021.

Primary Objective: Change in Ki67 expression from baseline to 2 weeks of 
therapy. Key Secondary Objectives: radiologic, pathologic, and clinical 
response, as well as safety and tolerability from baseline to 16 weeks of 
therapy

Postmenopausal 
Women with 
early-stage 

HR+/HER2− BC

abemaciclib (150 mg bid )
plus anastrozole for 2 

weeksN=224

R

NeoMonarch

Anastrozole for 2 
weeks

Abema + 
anast

abemaciclib (150 mg bid ) 
for 2 weeks Tumor 

Biopsy



NeoMonarch

Hurvitz SA et al. Clin Cancer Res 2020;26:566-580.



NeoMonarch:  Effects of Abemaciclib and 
Anastrozole on ER and Immune targets

Hurvitz SA et al. Clin Cancer Res 2020;26:566-580.



OlympiA: Overall Survival

Overall Survival reported: Geyer CE Jr et al. Ann Oncol 2022 Oct 10. Update his slides?



OlympiA: Trial schema

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Tutt et al.  

OlympiA: Overall Survival



Neoadjuvant PARPi for gBRCA mutations

Phase II study (n=20):
• 16 had gBRCA1 and 4 gBRCA2 positive.
• 15 with TNBC and 5 had HR+
• RCB-0 (pathologic complete response) rate was 53%
• RCB-0/I was 63%

Litton et al. J Clin Oncol 2020 Feb 10;38(5):388-394.



Neoadjuvant PARPi for gBRCA mutations



J Clin Oncol 2022;40(16):1816-37. 



Biomarkers for Adjuvant Endocrine and Chemotherapy in 
Localized Breast Cancer: ASCO Guideline Update

Andre F et al. J Clin Oncol 2022;40(16):1816-37. 



NCCN Guidelines: Gene Expression Assays for 
Consideration of Adjuvant Systemic Therapy

National Comprehensive Cancer Network (NCCN®). NCCN clinical practice guidelines in oncology. Breast cancer — Version 4.2022. 
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf. Accessed August 2022.



SABCS 2021;Abstract GS2-07.



Postmenopausal Premenopausal

RxPONDER Updated Analysis: IDFS Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

IDFS = invasive disease-free survival



Postmenopausal Premenopausal

RxPONDER Updated Analysis: DRFS Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

DRFS = distant recurrence-free survival



Ann Oncol 2021 December;32(12):1571-81.



monarchE: Invasive Disease-Free Survival in Cohort 1, Ki67-High  
Population with Adjuvant Abemaciclib

Harbeck N et al. Ann Oncol 2021;32(12):1571-81.

Cohort 1: 4 positive axillary lymph 
nodes (ALNs), or 1-3 positive ALNs and 
either grade 3 disease or tumor ≥5 cm



Ann Oncol 2022 June;33(6):616-27.

Rugo HS et al. Ann Oncol 2022 March 23;[Online ahead of print].



monarchE: Discontinuations in the Abemaciclib Arm Due to 
Adverse Events

Rugo HS et al. Ann Oncol 2022 June;33(6):616-27.



ASCO Rapid Recommendation Update for Abemaciclib for 
HR-Positive, HER2-Negative, Node-Positive Localized Breast Cancer

• Abemaciclib with endocrine therapy (ET; tamoxifen or an aromatase inhibitor) is FDA approved for 
adjuvant treatment of HR-positive, HER2-negative, node-positive localized breast cancer with high 
risk of recurrence and a Ki-67 score ≥20%.

• Based on analyses reported by Harbeck and colleagues, the panel recommends that abemaciclib
for 2 years with ET for 5 years or longer may be offered to the broader intent-to-treat population 
of patients with resected HR-positive, HER2-negative, node-positive localized breast cancer at high 
risk of recurrence, defined as having >4 positive axillary lymph nodes or as having 1 to 3 positive 
axillary lymph nodes and 1 or more of the following features: histologic Grade III, tumor size >5 cm 
or Ki-67 index >20%.

• Despite similar hazard ratios in favor of abemaciclib regardless of Ki-67 status, relatively few low 
Ki-67 tumors were reported in monarchE. When discussing treatment options with patients, the 
potential benefits (improved IDFS) should be weighed against the potential harms (treatment 
toxicity, financial cost).

Harbeck N et al. Ann Oncol 2021;32(12):1571-81.
https://www.asco.org/practice-patients/guidelines/breast-cancer#/11081



J Clin Oncol 2021;[Online ahead of print].



ASCO 2021 Adjuvant PARP Inhibitor Updated Recommendations

• For patients with localized, HER2-negative breast cancer with high risk of recurrence and germline 
BRCA1 or BRCA2 pathogenic or likely pathogenic variants, 1 year of adjuvant olaparib should be 
offered after completion of (neo)adjuvant chemotherapy and local treatment, including 
radiation therapy.

• For those who underwent surgery first, 1 year of adjuvant olaparib should be offered for patients with 
triple-negative breast cancer and tumor size >2 cm or any involved axillary nodes. 

• For those with hormone receptor (HR)-positive disease, 1 year of adjuvant olaparib should be offered 
to those with at least 4 involved axillary lymph nodes. 

• For patients who received neoadjuvant chemotherapy, 1 year of adjuvant olaparib should be offered 
to patients with triple-negative breast cancer and any residual cancer; for patients with HR-positive
disease, 1 year of adjuvant olaparib should be offered to patients with residual disease and a clinical 
stage, pathologic stage, estrogen receptor and tumor grade score ≥3.

Tung NM et al. J Clin Oncol 2021;39(26):2959-61.



N Engl J Med 2021;384(25):2394-405.
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OlympiA: IDFS (Primary Endpoint) – Subgroup Analysis

Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.

IDFS = invasive disease-free survival



Line Trial Schema
PFS HR compared to 

endocrine alone
OS HR compared to 

endocrine alone

First PALOMA-1 Letrozole ± palbociclib 0.49 0.897

PALOMA-2 Letrozole ± palbociclib 0.58 NR

MONALEESA-2 Letrozole ± ribociclib 0.56 0.76

MONALEESA-3 Fulvestrant ± ribociclib 0.55 0.72

MONALEESA-7 
(premenopausal)

Goserelin + AI or tamoxifen ±
ribociclib 0.55 0.71

MONARCH 3 Letrozole or anastrozole ± abemaciclib 0.54 NR

Second PALOMA-3 Fulvestrant ± palbociclib 0.46 0.75

MONARCH 2 Fulvestrant ± abemaciclib 0.55 0.757

Randomized Trials of Endocrine Therapy with and without CDK4/6 Inhibition

Finn RS et al. Breast Cancer Res Treat 2020; Finn RS et al. NEJM 2016; Hortobagyi GN et al. N Engl J Med 2022; Slamon DJ et al. Ann Oncol 
2021; Im SA et al. NEJM 2019; Goetz MP et al. JCO 2017; Loibl S et al. Oncologist 2017; Sledge GW Jr et al. JAMA Oncol 2020.



A randomized phase II trial of fulvestrant or exemestane with or without ribociclib after progression on anti-estrogen therapy plus cyclin-dependent kinase 4/6 inhibition in patients with 
unresectable or metastatic hormone receptor positive, HER2 negative breast cancer:<br />MAINTAIN Trial

Abstract LBA1004



Kalinsky K et al. ASCO 2022;Abstract LBA1004.

MAINTAIN: Progression-Free Survival (Primary Endpoint)

ET = endocrine therapy



Kalinsky K et al. ASCO 2022;Abstract LBA1004.

MAINTAIN: Treatment-Related Adverse Events

ET = endocrine therapy



MODULE 1: HER2-Positive and HER2-Low Disease

MODULE 2: ER-Positive, HER2-Negative Disease

MODULE 3: Triple-Negative Disease

Breast Cancer Agenda



Novel Targets for Therapeutic Intervention 
in Triple-Negative Breast Cancer

Vidula N et al. J Natl Compr Canc Netw 2020;[Online ahead of print]. 



N Engl J Med 2022;386(6):556-67.



KEYNOTE-522: Event-Free Survival According to Treatment Group 
(ITT Population)

Schmid P et al. N Engl J Med 2022;386(6):556-67.



KEYNOTE-522: Overall Survival According to Treatment Group 
(ITT Population)

Schmid P et al. N Engl J Med 2022;386(6):556-67.



OlympiA: Second Overall Survival Interim Analysis

Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.



OlympiA: Comparison of Efficacy Results at Data Cutoffs 1 and 2

Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.

IA = interim analysis; IDFS = invasive disease-free survival; DDFS = distant disease-free survival; OS = overall survival



Sacituzumab Govitecan (SG) versus Treatment of 
Physician’s Choice (TPC) in Patients (pts) with 
Previously Treated, Metastatic Triple-Negative Breast 
Cancer (mTNBC): Final Results from the Phase 3 
ASCENT Study

Bardia A et al. 
ASCO 2022;Abstract 1071.



ASCENT: Progression-Free Survival (BMNeg Population)

Bardia A et al. ASCO 2022;Abstract 1071.

BMNeg = brain metastases-negative; SG = sacituzumab govitecan; TPC = treatment of physician's choice; PFS = progression-free survival



Thank you for joining us!

CME, MOC and NCPD credit information will be 
emailed to each participant within 5 business days.


